Abstract This study examined the intergenerational continuity of potentially injurious physical discipline of children in a community sample from Japan and the confounding effects of childhood adversities on the continuity. Using the data from the World Mental Health Japan Survey (n=1186), we found that experience of physical discipline as children was significantly associated with the use of physical discipline as parents independent of other childhood adversities. This association was also independent of the respondents' mental disorders and household income. No significant gender differences were found in the associations between childhood physical discipline and adult perpetration. The current study on Japan provided empirical support consistent with results found in other countries regarding the intergenerational transmission of child physical abuse.
). The prevalence of child physical abuse varies widely across countries (Akmatov 2011) , and it has been estimated that 4 to 16 % of children are physically abused each year in high income countries, such as UK, US, New Zealand, Finland, Italy and Portugal (Gilbert et al. 2009 ). The wide range in prevalence found across countries likely reflects the influence of social and cultural factors on the occurrence and reporting of child physical abuse, such as parenting norms and practices, and income and education levels of the society (Akmatov 2011; Belsky 1993; Coulton et al. 2007; Durrant 2008; Gracia and Herrero 2008; Wong et al. 2009 ). In the case of Japan, approximately 7 % of community residents surveyed reported that they had sometimes or often experienced physical violence by their parents during childhood (Fujiwara et al. 2011 ). Suspected cases of child abuse reported to Child Protection Centers in Japan have risen threefold during the last decade since the implementation of the Child Abuse Prevention Act in 2000. Over 40 % of these cases involved physical abuse (Ministry of Health and Labor and Welfare Japan 2011). Identification of early risk factors is urgently needed to decrease the incidence of child physical abuse, both in Japan and internationally.
Empirical Evidence on the Intergenerational Transmission of Child Physical Abuse
One hypothesis grounded in social learning theory is that those who experience physical abuse as children are more likely to physically abuse their own children as parents (Doumas et al. 1994; Kaufman and Zigler 1987; Straus et al. maltreatment. Moreover, they did not introduce controls for the effects of other maltreatment that might account for or attenuate the associations of childhood physical victimization with adult perpetration (Coohey and Braun 1997; Doumas et al. 1994; Ertem et al. 2000; Ferrari 2002; Gage and Silvestre 2010; Milner et al. 1990; Muller 1996; Newcomb and Locke 2001; Plant et al. 2013) . A smaller number of studies examined the association of childhood physical abuse with subsequent perpetration, adjusting for other types of childhood adversities, and found mixed results. One study found that childhood victimization was no longer a significant predictor of adult perpetration of child physical abuse (Renner and Slack 2006) , while others found that childhood victimization remains important (Fujiwara et al. 2010; Kim 2009; Roustit et al. 2009 ).
However, the primary weakness of these studies is the limited number of childhood adversities measured, which generally included only physical abuse, sexual abuse, and neglect. Recent research has underscored the extent to which childhood adversities co-occur and have synergistic effects in predicting later psychological and behavioral problems (Benjet et al. 2010; Dong et al. 2004; Dube et al. 2003; Kessler et al. 1997; Medley and Sachs-Ericsson 2009; Miller et al. 2011; Turner et al. 2006 ), including perpetration of child physical abuse (Ertem et al. 2000) . Thus, failure to include a broader range of co-occurring adversities may result in overestimating the effects of childhood physical abuse.
Intervening Effect of Mental Disorders and Socioeconomic Status (SES) in Adulthood
Mental disorders and low adult socioeconomic status (SES) are thought to have intervening effects on the intergenerational continuity of child physical abuse since they have been reported both as consequences of child physical abuse and as risk factors for adult perpetration of child physical abuse (Banyard et al. 2003; Berlin et al. 2011; Currie and Widom 2010; Dixon et al. 2005; Kessler et al. 2010; Lee et al. 2010; Zielinski 2009 ). Empirical studies investigating the effect of mental disorders on the association between childhood physical abuse and adult perpetration of child physical abuse have considered only a limited number of mental disorders (e.g., major depression, PTSD, substance abuse) and found that these disorders partially attenuated the association (Fujiwara et al. 2010; Milner et al. 2010; Pears and Capaldi 2001) . A more exhaustive assessment of mental disorders might identify more powerful intervening effects.
Economic deprivation has also been shown to be a strong predictor of child physical abuse (Baumrind 1994; Jakupčević and Ajduković 2011; Lee and Goerge 1999; Sidebotham and Heron 2006) and is linked with strong intergenerational continuity (Beller and Hout 2006) . However, only a few studies have examined the intervening effect of adult SES on the specific association of experiencing childhood physical abuse with adult perpetration of that abuse, and these have been limited by small samples (Haapasalo and Aaltonen 1999; Slep and O'Leary 2007) . Studies using larger community samples are lacking.
Aim and Hypothesis
Previous studies have largely been limited to North America and Northern Europe, and few community-based studies on this topic have been conducted in East Asia (Chiba 2006; Ma et al. 2011 ). This study aims to extend this line of analysis by adjusting for the effects of a broad array of other CAs, and considering the intervening effects of mental disorders and SES. The World Mental Health Japan Survey (WMH-J), a large community-based survey of the prevalence and correlates of mental disorders in Japan, where potentially injurious child physical discipline was assessed retrospectively, was utilized in this analysis (Kawakami et al. 2005) . We hypothesized that retrospectively reported experience of childhood physical discipline would be significantly associated with the use of physical discipline in parenthood, and that this association would be attenuated, but not entirely explained by other CAs. Secondarily, we hypothesized that this association would be attenuated by the respondents' own mental disorders and adult household income. Gender differences in these associations were also explored in light of previous findings suggesting that the effects of childhood physical abuse are different for men and women (Cappell and Heiner 1990; Cullerton-Sen et al. 2008; Doumas et al. 1994; Heyman and Slep 2002; Newcomb and Locke 2001) .
Method

Sample
The WMH-J is a cross-sectional survey of the prevalence and correlates of mental disorders that was carried out in collaboration with the World Health Organization (WHO) World Mental Health (WMH) Survey (Kessler and Üstün 2008) . It was implemented between 2002 and 2006 at 11 sites in six prefectures (Kawakami et al. 2005) . The selection of survey sites was based on a combination of geographic variation, cooperation of local governments, and availability of site investigators. Survey participants were aged 20 years or older, and were randomly selected from voter registration lists or resident registries at each site. Pre-designated respondents were excluded from participation if they (1) were deceased or institutionalized, (2) had moved from the survey site, or (3) could not speak Japanese.
Data Collection
Participants were interviewed face-to-face using the Japanese translation of the WHO Composite International Diagnostic Interview (CIDI), Version 3.0, a fully-structured interview that was developed to make diagnoses in a research setting when administered by trained lay interviewers (Kessler and Üstün 2004) . The interview was administered in two parts utilizing computer-assisted implementation, which controlled skip logic and included built-in consistency checks aimed at minimizing data collection errors. All respondents were administered Part I, which included assessments of core disorders and basic socio-demographic information (n=4134, 55.1 % response rate). All Part I respondents with a history of any core disorder, and a probability sample of 10-20 % of other Part I respondents, were then administered Part II. The Part II included assessments of disorders of additional interest and potential correlates that included retrospective reports about childhood experiences and reports about adult parenting behaviors (n=1682).
The Part II data were weighted to adjust for the undersampling of Part I respondents without a history of core CIDI disorders, and post-stratified to adjust for residual discrepancies between the sample and population in a variety of socio-demographic and geographic variables (Kawakami et al. 2005 ). This report focuses on the subset of respondents in this weighted Part II sample who either had living biological children or living non-biological children whom the respondent had raised for 5 years or longer. Respondents who either did not have children (n=364), or did not respond to a question about adult use of child physical discipline (n=132) were excluded from the analysis. Consequently, the total sample for this analysis was 1186 respondents.
The recruitment and consent procedures were approved by the human subject committees of Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences; Japan National Center of Neurology and Psychiatry; Nagasaki University Graduate School of Biomedical Sciences; Yamagata University Graduate School of Medical Science; and Juntendo University Graduate School of Medicine.
Measures
Potentially Injurious Physical Discipline in Childhood and Other CAs Respondents were asked three parallel questions about how often they had received physical discipline through age 16. These questions were developed from the more detailed questions in the Conflict Tactic Scales (CTS) (Straus 1979) , and focused on the frequency of (1) pushing, grabbing, or shoving; (2) throwing an object at; and (3) slapping, hitting, or punching. Response options were often, sometimes, rarely, and never. Those who responded with often or sometimes to any of these three questions were coded as having received physical discipline. A separate measure included in the checklist of traumatic experiences was also used to assess the experience of childhood physical discipline. The dichotomous question in the list asked respondents if they were ever beaten up by parents or caretakers. A positive response to this question was also used to define the respondent as having experienced childhood physical discipline.
A number of other dichotomous measures of CA were also created based on responses to questions in the CIDI that was administered to the Part II respondents:
(i) Witnessing inter-parental violence was coded as positive if the respondent reported either sometimes or often to witnessing any of the following acts between the parents or caretakers while growing up: slapping, hitting, pushing, grabbing, shoving, or throwing an object at each other. (ii) Neglect was defined based on responses to a series of questions developed in the social welfare literature (Courtney et al. 2001 ) about being made to do chores that were too difficult or dangerous, being left alone or unsupervised, and not being provided school supplies, meals and/or medical treatment. A dichotomous scoring rule for these responses was based on an analysis of frequency distribution in a previous WMH Survey report (Scott et al. 2008 ). (iii) Childhood sexual abuse was coded as positive based on a scheme developed in a previous WMH Survey report (Scott et al. 2008) , using responses to questions about childhood experiences of repeated sexual assault, molestation, or rape. (iv) Parental psychopathology when the respondent was a child was assessed using a modified version of the Family History Research Diagnostic Criteria Interview (Andreasen et al. 1977) for parental major depression, generalized anxiety disorder, panic disorder, and substance use disorders. Each type of parental psychopathology was coded as a separate dichotomy. Having any parent with major depression, generalized anxiety disorder, and/or panic disorder was defined as having parental mental disorders. Having a parent with a substance use disorder was separately defined as parental substance use disorders. (v) Parental criminal behavior was coded as positive based on respondent reports that one or both of their parents had been involved in property crime or experienced imprisonment. (vi) Parental losses until respondents were 16 years' old was coded dichotomously according to the presence or absence of any of the following types of loss : parental death, parental divorce, and any other separation from one or both parents due to parent's absence (e.g., hospitalization and desertion) or respondent's absence (e.g., adoption, boarding school, foster care, and left home before age 16). (vii) Life-threatening physical illness during childhood was assessed with a modified version of a standard chronic conditions checklist (Merikangas et al. 2007 ) that inquired about the lifetime occurrence and first experience of a wide range of life-threatening illnesses and injuries. (viii) Childhood family poverty was defined as present if the respondent either reported that his or her family received money from a governmental assistance program during the respondent's childhood, or if the male or the female chief breadwinner was absent and the other head of the family did not work throughout most or all of the respondent's childhood, or if the respondent's childhood family had neither a male nor female breadwinner.
Adult Perpetration of Potentially Injurious Physical Discipline
Use of potentially injurious physical discipline in adulthood was assessed by responses to the same three questions about frequency of physically aggressive behaviors towards children that were used to assess childhood physical discipline (i.e., frequency of pushing, grabbing, or shoving; throwing an object at; and slapping, hitting, or punching). As with the victimization questions, the perpetration questions asked how frequently the respondent did these things to any of his or her children with the response options of often, sometimes, rarely, and never. A response of either sometimes or often to any of these questions was used to create a dichotomous measure of engaging in potentially injurious physical discipline in adulthood.
Respondent's Mental Disorders Lifetime prevalence of common mental disorders was evaluated in a series of fullystructured diagnostic assessments for DSM-IV disorders in the CIDI (Kessler and Üstün 2004) . Thirteen types of mental disorders from four clusters were included: mood disorders cluster (bipolar I and II disorders, major depressive disorder, and dysthymia), anxiety disorders cluster (generalized anxiety disorder, panic disorder, agoraphobia without panic disorder, post-traumatic stress disorder, social phobia, and specific phobia), impulse control disorders cluster (intermittent explosive disorder), and substance abuse cluster (alcohol and drug abuse with or without dependence). Several WMH Surveys have determined that the diagnoses of these disorders based on the CIDI have generally good concordance with independent diagnoses based on blinded clinical reappraisal interviews carried out by trained clinical interviewers (Haro et al. 2006 ).
Household Income A standard grid with thirty-six categories was used to assess total household income before taxes in the year of interview. The midpoint of the income range in the selected category was used to assign household income (the lower bound of the highest category, 100,000,000 yen, was equivalent to approximately USD 1,000,000). This quantitative variable was then divided by the number of household members to create a measure of income per family member. This ratio measure was then classified into four categories defined as low (less than 50 % of the median value), lowaverage (50 to 100 % of the median value), high-average (1 to 3 times the median value), and high (more than 3 times the median value).
Other Socio-Demographic Variables Other socio-demographic variables included in the analysis were gender and age at the time of interview (grouped as 20 to 34, 35 to 49, 50 to 64, and 65 years or older).
Statistical Analysis
Bivariate associations between perpetration of physical discipline in adulthood and each childhood adversity were assessed in cross-tabulations and evaluated for significance with □ 2 tests. In addition, logistic regression was used with adjustments for gender and age. Multivariate associations of the full set of childhood adversities with use of physical discipline in adulthood were examined in multiple logistic regression analysis. Logistic regression coefficients and their standard errors were exponentiated and were reported for ease of interpretation as odds ratios (ORs) with 95 % confidence intervals (95 % CIs). All models were adjusted for gender and age. The additive multivariate effects of all 12 CAs were examined by entering all adversities (Model 1) plus the numbers of CAs (Model 2) in one model. Dummy variables for exactly two to four or more adversities were created in reference to 0 or one adversity, where those who experienced four and more types of CAs were combined into one category because of the small number (weighted prevalence of 0.8 %). The ORs for the number of CAs were considered as interactions among the CAs on the premise that all combinations in the same number of adversities were constant (Gustafson et al. 2005) . A lifetime history of mental disorders (Model 3) plus household income (Model 4) were included as controls in subsequent models. Before entering mental disorders in the model, we preliminarily tested different models for mental disorders predicting adult use of physical discipline to select the best composite set of mental disorders using Akaike Information Criterion (AIC): four clusters of mental disorders, four clusters and number of mental disorders, thirteen types of mental disorders, and thirteen types and number of mental disorders.
Since the model including the four clusters was a better fit compared to the other models, we decided to use the four clusters to adjust for mental disorders in the multivariate models (Model 3 & 4) . Coefficients in these models were compatible (data are available upon request). Interactions between gender and each CA were then included in the multivariate model (Model 2) that adjusted for the types and number of CAs. A global test was further conducted using the likelihood ratio test to determine whether any gender differences were evident in the effects of the CAs on adult use of physical discipline. Statistical significance was consistently evaluated using 0.05 level two-sided tests, and the Taylor series linearization method was applied to estimate designbased standard errors. All analyses were conducted using the SAS® statistical package (SAS Institute, Cary, NC, USA).
Results
Prevalence and Socio-Demographic Correlates of Adult Perpetration
The reported prevalence of adult use of potentially injurious physical discipline was 9.2 %. This prevalence was significantly higher among females (11.9 %) than males (5.7 %; Χ 2 1 = 10.2, p=0.001), but not significantly associated with the respondent's age at the time of the interview (Χ 2 3 =5.1, p= 0.164) (see Table 1 ). Prevalence of using physical discipline in adulthood was significantly higher among respondents with a history of mental disorders compared to those without (14.2 % vs. 8.1 %, Χ 2 1 =9.0, p=0.003), but did not vary significantly with household income (Χ 2 3 =6.3, p=0.100).
Association of Childhood Adversities with Adult Perpetration
Eight out of the 12 CAs considered here were positively associated with adult use of physical discipline when examined one at a time using a chi-squared test (see Table 2 ). Inspection of bivariate associations adjusting for gender and age revealed that six of the 12 associations were statistically significant, and that the strongest OR was observed for childhood physical discipline (4.85). The number of CAs that the respondents endorsed was also associated with adult use of potentially injurious physical discipline, with increasing ORs as the number of CAs increased.
All 12 ORs were reduced in size in a multivariate model that included all the adversities as predictors (see Table 3 , Model 1). Childhood physical discipline was the only adversity that remained statistically significant in this model, with an OR of 4.09. Adding the number of CAs slightly increased the OR for childhood physical discipline to 4.84. The OR did not change substantially when mental disorders were included (4.86) (Model 3). The OR increased to 5.50 when a control was introduced for adult household income (Model 4). Among the controls, only the lifetime history of substance abuse cluster (Model 3 & 4) and being in the lowest income stratum (Model 4) had significant associations with adult engagement in potentially injurious physical discipline (data are available upon request). Using a different set of control variables for mental disorders (i.e., cluster and number, type, or type and number of mental disorders) yielded almost identical results. Gender Differences
No gender difference was found in the association of childhood physical discipline with adult use of physical discipline (p=0.892). Childhood neglect showed a significantly greater association with use of physical discipline among men than women (OR=25.8; 95 % CI=1.9-353.2, p=0.015). A global test for gender differences in the effects of CAs on adult use of physical discipline showed that the vector of ORs for the adversities did not differ significantly for men compared to women (Χ 2 11 =9.6, p=0.565).
Discussion
This study examined the associations between childhood physical discipline and adult use of potentially injurious physical discipline against one's child using a community sample from Japan. Consistent with our expectation, potentially injurious childhood physical discipline had a strong and independent association with adult perpetration compared to all other CAs examined. Our results provide empirical support consistent with the intergenerational continuity of child physical abuse, replicating findings from previous studies (Coohey and Braun 1997; Doumas et al. 1994; Fujiwara et al. 2010; Gage and Silvestre 2010; Haapasalo and Aaltonen 1999; Kim 2009; Milner et al. 2010 ), but also expanding them with the advantage of having more extensive controls for other CAs, lifetime mental disorders, and adult household income. Among the 12 CAs examined, childhood physical discipline was the only one that remained significant in a multivariate model that examined the joint associations a Row % (Percentage of respondents who had used physical discipline to the subsample of with/without the childhood adversity)
b One adversity was examined at the time, adjusted for gender and age (those who did not experience the childhood adversity as a reference group). For χ 2 , DF=1
c The model was estimated using dummy predictors for number of childhood adversities, adjusted for gender and age, without any information about the types of adversities (0 as a reference group). For χ 2 , DF=4
d The model was estimated using a dummy predictor for any experience of childhood adversities, adjusted for gender and age, without any information about the types of adversities (None as a reference group). For χ 2 , DF=1 * Significant at the 0.05 level, two-sided of all the adversities with adult perpetration. The link connecting childhood physical discipline to adult use of physical discipline appears to be specific. The observed association is consistent with the possibility that the use of violence as a means of childrearing would increase the likelihood of engaging in potentially injurious physical discipline by one's offspring. Learning and approval of a violent parenting style, together with attachment disruption caused by direct aggression and hostility towards children, are plausible causal pathways for the association (Dearter-Deckard et al. 2003; Dodge et al. 1995; Lee and Hoaken 2007; Montes et al. 2001; Muller et al. 1995; Slep and O'Leary 2007) . On the other hand, we found a considerable decrease in the ORs of other CAs (i.e., interparental violence, neglect, parental mental disorders, parental criminal behavior, and poverty), or the number of CAs in the multiple logistic regression analysis. This finding suggests that these adversities are associated with physical discipline of one's own child through or in combination with other adversities, rather than independently. The association between potentially injurious childhood physical discipline and the adult use of such discipline was independent of one's own mental disorders and adult household income. In contrast to our hypothesis, the intervening effects of mental disorders and household income were limited in magnitude, with a negligible negative indirect effect through mental disorders and a small negative indirect effect through household income. This result contradicts findings from previous studies where mental disorders partially attenuated the association between childhood physical abuse and adult perpetration of child physical abuse (Fujiwara et al. 2010; Medley and Sachs-Ericsson 2009; Milner et al. 2010; Pears and Capaldi 2001) . A longitudinal study in UK found that the presence of antenatal depressions was a key determinant of intergenerational transmission of child maltreatment (Plant et al. 2013 ). However, this study did not investigate the specific effect of childhood physical abuse on future perpetration of child physical abuse. Further studies are needed to identify the intervening effect of mental disorders on the intergenerational continuity specific to child physical abuse, and to see if the intervening effect would be consistently observed in different socio-cultural settings.
The negative indirect effect through household income may be due to the fact that childhood physical discipline was associated with decreased odds of being in the lowest household income stratum in adulthood in the current sample, although not significantly (data are available upon request). This created an indirect effect that reduces the odds of adult use of physical discipline on one's child. However the reason for this negative indirect effect could not be determined by the current study. In the absence of a protective effect from household income, the effect of childhood physical discipline on the adult use of physical discipline may be even higher than it is (Black et al. 2001) , leading to the increased OR of childhood physical discipline with adult perpetration when adult household income was controlled.
No gender difference was found in the association of potentially injurious childhood physical discipline with the adult use of physical discipline. The global test also indicated that the effects of CAs as a whole did not significantly differ between genders. Replications are needed in other studies to determine how stable these patterns are; this would further address the fact, noted by others, that a shortage exists in research on gender differences in the long-term effects of childhood physical abuse on one's parenting behaviors in adulthood (Gershoff 2002) .
Limitations
The following issues need to be addressed in the interpretation of our findings. First, the absence of significant independent associations between many of the CAs may be because of the frequent co-occurrence of CAs (Table 4 ). This possibility may be especially large in the case of witnessing interparental violence, because it was found to be an independent risk factor for physical abuse perpetration in previous studies (Herrenkohl et al. 2008; Heyman and Slep 2002; Jouriles et al. 2008) . Our post hoc analysis did not find any significant interactions of childhood physical discipline and other CAs in the association of childhood physical discipline and the physical discipline of one's child in adulthood (data are available upon request). It is possible that the Japanese culture of strong regulatory force of a group over individuals, and the intensive support from extended family, neighbors, and teachers may alleviate the negative impact of other childhood adversities on one's parenting behaviors in later life (Yamamura 2011) .
Second, the potentially injurious physical discipline measured in this study included corporal punishment that is not necessarily defined as child physical abuse in the Japanese legal context. This difference needs to be addressed in the interpretation and application of our results because those who employed physical violence to the extent that it caused actual injury may have different risk factors and mechanisms associated with doing so compared to those who used violence but did not injure children. The Child Abuse Prevention Act defines child physical abuse as a type of violence that actually or potentially causes injury to children, and the mere use of physical force is not legally prohibited in Japan. We were not able to distinguish legally defined child physical abuse from corporal punishment because the WMH Survey did not measure actual injury or threat of injury resulting from aggressive acts by parents. However, we believe that the inclusion of corporal punishment in our analysis will address the importance of avoiding the use of physical violence as a means of parenting, because reducing the use of any violence in parenting eventually results in reducing the risk of child physical abuse that is severe enough to cause injury to children (Straus 2000) .
Third, the social approval of child physical discipline in Japan may have strengthened the intergenerational continuity of potentially injurious physical discipline. A study conducted by Iwai (2010) found that 65% of parents believed that corporal punishment is a necessary part of childrearing, and no law protects children from corporal punishment unless it actually or potentially causes injury in Japan. This social background may have contributed to justifying violence by parents, and transferring the use of violence in parenting from generation to generation. Replicating these studies in a cross-national setting will expand our knowledge on how cultural and social systems affect the intergenerational continuity of physical abuse/discipline. Fourth, in this cross-sectional study, the measurement of both CAs and adult use of physical discipline relied on the retrospective reporting of the incidents by respondents. It was likely that recall errors and unwillingness to disclose adverse experiences may have resulted in underestimating the prevalence (Fisher et al. 2011; Shaffer et al. 2008; Widom and Shepard 1996) . For example, sexual abuse is often underreported by Japanese respondents due to the stigma and embarrassment attached to sexual victimization (Dussich 2001) . If that is the case, the impact of childhood sexual abuse on the adult use of potentially injurious physical discipline may be underestimated.
Fifth, we did not measure the timing of the CAs. The absence of this information may have resulted in underestimating the associations because the age of the children at the time of the adversities most likely affects the consequences of these adversities (Gershoff 2002; Milner et al. 1990 ). Sixth, while we included a lifetime history of the respondents' common mental disorders and their household income at the time of survey, this would not accurately reflect the state of their mental health and economic conditions at the time they used physical force against their children. This choice was made at the risk of underestimating their intervening effect, because we were not able to identify the timing of adulthood perpetration of child physical abuse. Future studies using a larger study sample, multiple sources of information, and a prospective study design are needed to address these limitations.
Conclusion
This study adds to the growing body of evidence that childhood physical discipline is a strong and consistent risk factor for the use of physical force against children in one's parenting in Japan, even after adjusting for multiple co-occurring childhood adversities, adult mental disorders and socioeconomic disadvantage. It is necessary to acknowledge that in our sample 75 % of the respondents who experienced physical discipline during childhood did not report using potentially injurious physical force on their offspring (see Table 2 ). However, our findings underscore that the use of physical force in parenting is likely to increase the risk of perpetrating child physical abuse in the succeeding generations. They further support the assessment that physically abused children should be highly prioritized targets for care and support to prevent child physical abuse in subsequent generations.
In Japan, the care provided to abused children in social services is significantly less comprehensive compared to that in other countries. For example, the number of pediatric social workers is approximately one-fifth of that in Korea, NZ, US and Canada (Saimura 2011) , and most children in the child protection system are institutionalized in large facilities with over 50 children (Ministry of Health and Labor and Welfare Japan 2013). The lack of resources for abused children should be addressed and overcome so that child physical abuse can be prevented in successive generations. Future research needs to incorporate extended mediating factors over the life course to elucidate mechanisms involved and to develop effective prevention strategies. The OR and 95%CI were calculated, adjusted for gender and age, with those who did not have the adversity as a reference group
